Three cases of gastroschisis are described, managed surgically in the neonatal period by staged reduction employing a dacron reinforced silastic sac. All three cases were treated during the postoperative period with the application of constant negative pressure arottnd the thorax and abdomen. Reduction of the eviscerated mass appeared to be accelerated and all three cases survived.
INTRODUCTION
The major factors influencing the operative survival of a newborn infant with gastroschisis are additional malformations, promptness of operation, and disparity between the eviscerated mass and the peritoneal cavity (Moore 1963) .
The major surgical problem is closure of the abdominal wall, without interfering with bowel function, and without causing cardiac and respiratory embarrassment (McMahon 1964) .
The use of a prosthetic sac and staged reduction of the eviscerated mass is now well established (Plask and Gross 1966 , Shuster 1967 , Gilbert et al. 1968 , Cordero, Touloukian and Pickett 1969 , Allen and Wrenn 1969 .
Complications occurring during the reduction of the eviscerated mass are the major causes of therapeutic failure. These complications are:
(i) Prolonged ileus, necessitating long term parenteral alimentation. (ii) Sac separation, following breakdown of the suture line between the abdominal wall and the prosthesis. (iii) Sepsis, including abdominal wall cellulitis, peritonitis, and septicaemia.
Constant Negative Pressure (CNP) was used in Case 1 (Baby Q) because of post-operative respiratory distress. It was noted that a rapid reduction of the eviscerated mass occurred. The possibility that the application of CNP around the thorax and abdomen might encourage more rapid reduction of the eviscerated mass, and diminish the incidence of complications, prompted a trial of CNP in the post-operative care of Cases 2 and 3.
MATERIALS AND METHOD
Three neonates with surgically treated gastroschisis were subjected to the application of CNP around the thorax and abdomen in the post-operative period.
We employed a standard incubator respirator, * modified to permit the controlled application of sub-atmospheric pressure around the thorax and abdomen (Vidyasagar and Chernick 1971) . The incubator respirator consists of two compartments ( Figure 1 ). The sealed body compartment is separated from the head compartment by an iris diaphragm, which fits snugly around the neck of the infant. The body compartment is connected to a motor drive vacuum.
CASE REPORTS
Case 1, Baby Q ( Figure 2) A 2,800 gram male with a right para-umbilical gastroschisis, was delivered normally at term. The defect in the abdominal wall was 2·5 cm in diameter, and the eviscerated mass consisted of midgut. Surgery was performed at four hours of age. The abdominal wall defect was extended bilaterally, and a prosthetic sac of dacron reinforced silastic sutured to the full thickness of the abdominal wall (Day 0).
On Day ] respiratory distress was evident. The baby was placed in a CNP incubator respirator, and maintained at a pressure of minus around the prosthetic sac. On Day 11, the CNP was discontinued, the prosthetic sac removed and the abdominal wall closed. Bv Day 15, a full oral diet was taken and the baby was discbarged from hospital on Day ~5. Case 2, Baby R (Figure 3) A 2,400 gram male, deli,'ered following an unremarkable :14 week normally gestation. dacron reinforced silastic sutured to the full thickness of the abdominal wall (Day 0). On the 7th post-operative day (Day 7) the prosthetic sac was replaced, because of sac separation. On Day 12, artificial ventilation via an endotracheal tube was necessary because of respiratory insufficiency, and at this time it was noted that minimal reduction of the BABY K -LA~l: ' 1 the head compartment, sufficient to maintain adequate oxygenation. On Day HI, after three days of CNP and the application of three successive ligatures around the prosthetic sac, complete reduction of the eviscerated mass was achieved. On Day 19, the prosthetic sac was removed, and the abdominal wall closed. On Day 20, CNP was discontinued. The pressure eviscerated mass had occurred. On Day 13, the infant was placed in a CNP incubator respirator. The pressure in the body compartment was gradually reduced to minus 6 cm of water over three hours. The baby was permitted to breathe spontaneously, and alveolar ventilation was adequate as judged by capillary PC0 2 values. The infant did not develop a metabolic acidosis, indicating no gross interference with cardiac output. Warmed humidified oxygen mixtures were supplied via within the body compartment had been maintained at a pressure of minus 6 cm of water for six days. By Day 26, the baby was tolerating oral feeding with normal bowel function, and the baby was discharged from hospital on Day 39.
Case 3, Baby 0 (Figure 4) .
A 1,700 gram female, with a right paraumbilical gastroschisis, was admitted to hospital at age two hours, after a normal delivery at Anaesthesia and Intensive Care, Vol. IV, , \"0. 2, Jlay, 1.976 1-14 :\1. T. S. ROBEins AND ~. E. \\'ISDIAl':
:{I) weeb ge~tatiol1. The defect in the abdominal wall wa~ ~ cm in diameter, and the eyiscerated mass consisted of the entire midgut, part of the stomach, right tube and ovary, and the right lobe of the ]i\"er. Surgery was performed at four hours of age. The abdominal wall defect was extended bilaterally, and the prosthetic sac of dacron reinforced silastic sutured to the full thickness of the abdominal wall (Day 0).
Post-operatiyely the baby was placed in the C~P incubator respirator, and maintained at a pressure of minus 5 cm of \\"a ter for fourteen days. By Day 10, complete reduction of the eviscerated mass had been achieved by the application of five successive ligatures a"round the prosthetic sac. On Day I;{, the prosthetic sac was remo\"ed and the abdumen dosed. On Day H, CK1' was discontinued. By Day :W, the baby was tolerating oral feeding, with normal bowel function. The baby was discharged from hospital on Day ·W, weighing ~,·HlO grams.
DISCUSSIOl':
Return of the eviscerated mass intu the peritoneal cavity is dependent on an increase in the abdominal capacity, and/or a decrease in the volume of the eviscerated mass. In the three patients described there was a return of the eviscerated mass associated with the use of constant negatiye pressure around the thorax and abdomen.
The application of CKP around the chest wall has been used in the treatment of hyaline membrane disease with favourable results (Chernick and Vidyasagar J!J7~). It has been reported that CNI' around the thorax and abdomen of normal premature infants increases the functional residual capacity of the lung (Thibeault, Poblete and Auld HW8) .
The compliance of the abdomen, the change in volume produced by the application of pressure, defines its elastic resistance to distension. The pressure difference across the abdominal wall is the distending force. The prosthetic sac is relatively non-compliant, thus changes in the pressure difference across the abdominal wall will produce changes in the volume of the abdominal cavity.
The positive placement of components:
intra-abdominal pressure after the prosthetic sac has two (i) Gravity; the weight of the abdominal organs, particularly the organs within the prosthetic sac.
(ii) Pressure developed and maintained by successive reductions 111 the volume of the prosthetic sac.
The intra-abdominal forces are balanced by the elasticity of the abdominal ,,·all.
Kegative pressure outside the abdominal wall increases the magnitude of the pressure difference across the wall. This increased pressure difference permits further distention of the abdomen, and thus an increase in the abdominal capacity, without a rise in the intra-abdominal pressure. If this is the mechanism by which C,P has its effect then the abdominal wall in this condition must be morc compliant than the lungs and diaphragm. )Jo precise measurements of abdominal versus diaphragmatic compliance in infants with gastroschisis have been made.
Another mechanism may be operative in the :-;uccessful use of CNP in infants with surgically treated gastroschisis. It has been suggested that the abdominal cavity has an approximately normal capacity at birth, and that reduction of the eviscerated mass into the abdomen follows loss of oedema and fibrinous exudate from the intestines (Lovc and Pem berton 1972). The oedema of the bowel wall may in part be due to venous congestion. A lower intra-abdominal pressure may reduce venous congestion and facilitate a more rapid resolution of oedema, and a concomitant diminution in the yolume of the eviscerated mass. This hypothesis require~ that the compliance of the large veins in the abdomen be greater than that in the venules of the gut wall. In this manner an increased venous driying pressure would be produced hy C~P.
Thus it is possible that the return ot the bowel to its normal volume may be responsible for the accelerated reduction of the eviscerated mass into the abdominal cavity. 
